Background: Selenium (Se) and zinc (Zn) have antioxidant and anticancer properties. Objective: The aim of this study was to evaluate the serum levels of Se and Zn and the correlation between the levels of these two elements with risk of incidence of esophageal cancer (EC) and gastric cancer (GC).
Introduction
Esophageal cancer (EC) is the eighth most common cancer with respect to incidence and the sixth most common cancer with respect to mortality worldwide. [1] This cancer is classified into two main types histologically: esophageal adenocarcinoma (EA) and esophageal squamous cell carcinoma (ESCC), each having different risk factors. [2] Despite recent decline, gastric cancer (GC) is the fourth most common cancer and the second leading cause of cancer-related death worldwide [3] that is the most common gastrointestinal (GI) cancer in Iran. [4] In blood, selenium (Se) is found in plasma as well as in the cellular compartment where concentrations are higher and the concentrations are highest in tissues such as liver, kidneys, and spleen. [5] Se is from the group of VI elements, which has been studied for antioxidant and anticancer properties, [6, 7] especially against GC. [8] Zinc (Zn) is trace element found in blood, and most of it is contained in bones, skin, and hair (~70%), with the remainder mainly in liver, kidneys, and muscle. In plasma, one-third of Zn is tightly bound to α2-macroglobulin, the remainder more loosely to albumin. [5] Zn deficiency adversely affects the immune system, increases oxidative stress, increases the generation of inflammatory cytokines, [9] and also potentiates the effects of certain nitrosamines that act as esophageal carcinogens. [10] The aim of this study was to evaluate the serum levels of Se and Zn and the correlation between the levels of these two elements with risk of incidence of EC and GC in Southeastern Iran. 
Materials and Methods

Patients
Methods of measurement
Measurement of serum Se was done by a graphite furnace system and atomic absorption device of Varian (Varian 240FS, Co., USA) in Laboratory of Toxicology, Razavi Hospital, Mashhad, Iran. System wavelength was 196 nm and width of the valve was 0.5 nm. The standard had been made by the Merc Company with concentration between 50 and 500 µg/l. We used a calibration standard edition that palladium chloride was used as a matrix modifier.
Measurement of serum Zn was done by a flame photometer system (flame) and atomic absorption device of Varian (wavelength of 213 nm). The standard for Zn had been made by the Merck Company.
Statistical analysis
Data analysis was done by the SPSS version 16 (SPSS, Inc., Chicago, IL, USA) (Student's t-test for comparison between the means and Chi-square test for sex).
Results
The mean age and the prevalence of sex for two groups are presented in Table 1 . There was no significant difference for age in two groups (P > 0.05), but there was a significant difference for sex (P < 0.05). Therefore, the control group was just age-matched with the intervention group. Table 2 shows the type of pathology for the intervention group. Out of sixty patients, thirty patients (50%) had EC (ESCC and EA in 90% and 10%, respectively) and thirty patients (50%) had GC (intestinal type and diffuse type in 90% and 10%, respectively).
The serum level of the variables in the intervention and control groups is presented in Table 3 . There was significant difference between two groups for level of Se and also for the level of Zn (P < 0.001). Therefore, the level of two elements in cancer patients is lower than the control group.
The serum levels of Se and Zn is located in Table 4 based on age groups. There was a significant difference between the level of Zn in two groups in all age groups and for level of Se was just in age group of 45-65 years.
The serum level of the variables in cancer groups and control group is given in Table 5 . There was no significant different between two cancer groups for level of Se and Zn (P > 0.05), but there was a significant difference between control groups with two other groups (P < 0.05).
The serum level of the variables in cancer groups and control group based on sex is presented in Figure 1 . The levels of Se and Zn in males are lower than females in EC patients, whereas in two other groups are vice versa; there was no significant difference between serum Se and Zn concentrations and sex in the patient groups (P > 0.05).
Discussion
GC is the second most common GI malignancy with a male/female ratio of 2.1/1, [11] and EC is the most common GI malignancies in Zahedan (Southeastern Iran) [12] that this pattern is different from other regions in Iran that GC is the most common GI malignancies. [11, 12] The highest incidences for EC were reported in China, the Caspian region of Iran, South Africa, and France. [13] Therefore, in this study, we checked the levels of Se and Zn in GC and EC patients in Southeastern Iran compared with normal or control group as reported risk factors for incidence of GI malignancies.
The studies have shown that Se may have anti-carcinogenic effects, especially against cancers of the lung, prostate, skin, and GI system. [14, 15] Another study [16] indicated that the inverse association between Se level and GC may occur only among populations with low Se levels. One study [17] observed significant low serum levels of Zn and Se, as compared with normal healthy controls. This shows an association of serum Se and Zn with cancer esophagus. Ji et al. [18] reported that the serum Zn level was lower in advanced GC and also the serum Se level was highly correlated with the location of GC. Rhee et al. [19] reported that the mean Se concentration in cancer patient group (GC and colon cancer cases) was significantly lower than the normal controls. In Iran, the average serum Se in Ardabil, Kerman, Mazandaran, and Golestan was 82, 119, 123, and 155 µg/L, respectively. Therefore, it was suggested that the high incidence of GC and preneoplastic gastric lesions in Ardabil Province could be partly due to low level of Se. [8] Mark et al. [20] found highly significant inverse associations of serum Se levels with the incidence of esophageal and gastric cardia cancers. Abnet et al. [10] reported that concentration of high tissue Zn concentration was strongly associated with a reduced risk of developing ESCC. One study [21] showed that there was an inverse relationship between Se intake and cancer mortality in humans, but there was no correlation between serum/tissue Se concentration and disease histological type or sex in the patient group. Zhang et al. [22] reported that whatever serum levels of Zn were significantly reduced in gastritis, peptic ulcer, and GC group, compared with healthy controls, but the higher the Zn levels are, the more increased risk of GC. The researchers in a review study [11] concluded that an inverse association between Zn concentrations and EC incidence was apparent in most of the reviewed observational studies. In our study, the level of Se and Zn was significantly lower in cancer patients compared with control group or normal group that this study confirmed the results of other studies. In addition, there was no significant difference between serum Se and Zn concentrations and sex in the patient groups, but there was a significant difference between the level of Zn in two groups in three age groups and for level of Se was just in age group of 45-65 years. Furthermore, the levels of two elements were similar in GC compared with EC (P > 0.05).
Conclusion
Our study confirmed findings from previous prospective studies and randomized trials that reducing of lower levels of Se and Zn can effect on incidence of cancer. Therefore, consideration should be given to supplements that contain Se and Zn for the general population and also patients with esophageal and GCs.
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